Elemental analysis in murine central nervous system: elevation of rubidium subsequent to Newcastle disease virus encephalopathy.
The Cg strain of Newcastle disease virus (NDV) produces neurologic signs and death in mice. This illness is unusual because of the lack of typical features of a viral encephalitis. Specifically, there is a paucity of infectious virus, detectable cellular inflammatory reaction, cytopathic effect, and viral antigen by immunofluorescence. We previously showed an elevation of alpha-aminoisobutyric acid in the CNS of moribund NDV-infected mice, indicating cellular membrane dysfunction. In an attempt to further our understanding of the pathogenesis of the illness, we evaluated CNS concentrations of sodium, potassium, iron, copper, zinc, magnesium, selenium, and rubidium. Elemental analysis revealed no difference between infected and control mice for all elements except for rubidium, which was significantly elevated in infected mice. Elevation in rubidium was detected in infected mice by X-ray fluorescence and atomic absorption spectrophotometry, whereas rubidium concentrations for control mice were similar by both methods. Neurologic symptoms correlated directly with rising rubidium concentrations. Our data suggest that abnormal trace element levels during viral infection may be one mechanism responsible for the clinical symptoms.